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ABSTRACT 
 
 
Workers have the right to a safe working environment. This right is encapsulated in the Bill of 
Rights (1996) wherein strong emphasis is placed on the right to a healthy and safe work 
environment. The construction industry has been labeled as dangerous owing to regular 
incidents, serious accidents, and fatalities. Road workers’ safety is at high risk in road 
construction areas, as they perform their work activities alongside moving vehicles that are 
often large and sometimes moving at high speed. It was determined that very few secondary 
sources provided information regarding the safety of South African road construction 
workers.  Therefore, the knowledge obtained from this study contributes to the body of 
knowledge on the subject matter. 
 
To collect data, three descriptive surveys were conducted on two different road construction 
projects within the Eastern Cape. The survey participants included engineering consultants, 
contractors, traffic safety officers, general road construction workers, as well as random 
motorists driving through the work zone. Further data was collected from a speed measuring 
instrument placed in the work zone of the Port Elizabeth. The findings of this research report 
indicate that road users are not cognizant of the risk to workers in the work zone and that 
signage and advance warning signs alone are not sufficient to slow motorists’ speed.  A 
further significant threat to road worker safety, is plant operator visibility. 
 
This study recommends that government and construction firms educate the public regarding 
the risks associated with speeding through a work zone.  Construction firms should use 
electronic speed measuring devices prior to the work zone to make road users aware of their 
speed in relation to the speed limit.  To limit plant related accidents, companies should install 
sensors or cameras on the rear and side panels of plant, so that plant operators have all round 
vision.  Furthermore, road workers could be educated on the controlled use of their mobile 
phones to reduce the risks associated with the use of mobile phones inside work zones. 
 
 Keywords: construction, road, safety, traffic, work zone. 
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and abbreviations used in the study are also explained. Thereafter, the assumptions, the 
importance of the study relative to the construction industry, as well as the objectives of the 
study are presented. 
 
Chapter 2 presents the review of the available literature relating to the field. 
 
Chapter 3 extends on the research methodology implemented in the field, the development of 
the descriptive survey and describes the research methodology, research plan, and the 
associated accumulation of data needed to direct the survey. 
 
Chapter 4 discusses the results of the survey, and these are analysed, elaborated on, and 
interpreted. 
 
In Chapter 5, the four hypotheses are tested after reviewing the findings of the survey.  
 
In Chapter 6, a summary, conclusions, and recommendations are presented. 
 
Finally, the references, appendices in the form of the questionnaires and the covering letters 
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CHAPTER 1 
 
THE PROBLEM AND ITS SETTING 
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1  THE PROBLEM AND ITS SETTING 
1.1 The statement of the problem 
 
Road construction workers often experience workplace injuries, such as being struck by 
passing vehicles or even construction plant inside work zones during road construction and 
routine maintenance activities. 
 
1.2 The sub-problems  
 
Sub-problem 1 
Construction workers are struck by passing vehicles. 
 
Sub-problem 2 
Accidents involving passing vehicles occur.  
 
Sub-problem 3  
Construction workers are struck by construction plant and equipment.  
 
Sub-problem 4  
Confusion occurs during traffic control management.  
 
1.3 The hypotheses 
Hypothesis   1 
The inadequate separation of traffic and work zones results in workers being struck by 
passing vehicles. 
Hypothesis   2  
Poor work zone layout results in passing vehicles being involved in accidents. 
Hypothesis   3 
Inadequate separation of workers and construction plant results in workers being struck by 
plant.  
Hypothesis   4 
Inadequate communication results in confusion occurring during traffic control. 
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1.4 The delimitations of the study 
 
The following delimitations are applicable to this investigation: 
• This investigation was determined  within the Eastern Cape province only; 
• The survey was  conducted on new road projects among contractors willing to 
participate within the Eastern Cape, and 
• The study included contractors conducting routine road maintanace on roads within 
the Eastern Cape. 
 
1.5 Definitions of theoretical concepts 
  
• Accident – any unplanned event that results in injury or ill-health of people, or 
damage or loss to property, plant, machinery or the environment or a loss of a business 
opportunity (Hughes & Ferrett, 2008). 
 
• Construction - the process or method of building something, especially roads, 
buildings, bridges, and the like (Republic of South Africa (RSA), 2014). 
 
• Contractor - any person (including a client, principal contractor or other person 
referred to in the regulations) who, in the course of or furtherance of a business, 
carries out or manages construction work (RSA, 2014). 
 
• Legislation - a law or a set of laws passed by parliament (Hornby, 2010). 
 
• Principal contractor - the contractor appointed by the client (Hughes & Ferrett, 
2008). 
 
• Regulation(s) - laws, approved by Parliament (Hughes & Ferrett, 2008).  
 
• Risk – the probability of either human injury or damage to property occurring (RSA, 
2014).  
 
•  The Act - the National Environmental Management Act, 1998 (Act No. 107 of 1998), 
as amended (RSA, 2014). 
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• Hazard identification and risk assessment (HIRA) - a documented plan, 
which identifies hazards, assesses the risks and details the control measures and 
safe working procedures to be used to mitigate and control the occurrence of 
such hazards and risks during construction or operation phases (RSA, 2014). 
 
• Principal contractor “an employer appointed by the client to pefrom construction 
work.” (RSA, 2014).  
 
• Construction site “a work place where construction is being performed.” (RSA, 2014). 
 
• Mobile plant - machinery, appliances or other similar devices that are able to move 
independently for the purpose of performing construction work on construction sites 
(RSA, 2014). 
 
• Construction vehicle –a vehicle used for conveyance persons and/or material, both on 
and off the construction site for the purpose of performing construction work (RSA, 
2014). 
 
• Regulation - the relevant regulation(s) promulgated in terms of the     
            Occupational Health and Safety Act, No. 85 of 1993 (RSA, 2014).           
 
• Health and safety specification - means  a site, activity or project specific document 
prepared by the client pertaining to all health and safety requirements related to 
construction work (RSA, 2014). 
 
• Health and safety plan - means a site specific documented plan in accordance with the 
clients health and safety specification (RSA, 2014). 
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1.6    Abbreviations  
 
AIA  Approved Inspection Authority           
BoQ  Bill of quantities 
CC  Compensation Commissioner 
CR  Construction Regulations 
DRPW  Department of Roads and Public Works 
DMR  Driven Machinery Regulations 
DoL  Department of Labour 
ER  Engineer’s representative 
ECMBA                East Cape Master Builders Association  
FEMA  Federated Employers Mutual Association 
GAR  General Administration Regulations 
GSR  General Safety Regulations 
HIRA  Hazard identification risk assessment 
H&S  Health and safety 
LI   Labour intensive 
MH&SA  Mine Health and Safety Act No. 29 of 1996 (as amended) 
            MVA                     Motor vehicle accident 
OH  Occupational health 
OHSA  Occupational Health and Safety Act No. 85 of 1993 (as amended) 
PSHSS  Project specific health and safety specification 
PC  Principal contractor 
PPE  Personal protective equipment 
SANS  South African National Standards (Authority) 
SMME  Small, micro, medium enterprise 
TSO                       Traffic Safety officer  
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1.7 The assumptions made 
 
Assumption 1: Motorists pass through work zones.  
Assumption 2: Workers performing activities in work zones are at risk of being struck by 
moving plant and passing motor vehicles.   
Assumption 3: Accidents occur within work zones.  
 
1.8    The importance of the study 
 
According to Clark (2015), the sharp increase in motor vehicle accidents (MVAs) within the 
construction industry led to the publishing of an article “September for safety – “Safetember” 
in the Safety, Health, Environmental, & Quality Management monthly bulletin. According to 
the 2014 Health and Safety (H&S) statistics recently released by the Federated Employees 
Mutual Assurance Company (FEM), there was a remarkable increase of 48% in MVAs 
fatalities in the construction sector. Clark (2015: 22) states this increase in MVA fatalities as 
“a shock for the construction industry as a whole” which may have been largely avoidable. 
The increase in accidents has been attributed to an increase in traffic volume and a lawless 
attitude among drivers on South African roads (Clark, 2015). 
 
Many reasons for accidents include overloading, unroadworthy vehicles, drunk and reckless 
driving, and a lack of signage and barriers at traffic control points (Clark, 2015). The causes 
are divided into three categories, namely the physical work environment, workers’ 
competency, and the attitude of drivers passing through the work zones. The three categories 
are interlinked and the design and layout of the work zone should be based on an 
understanding of the driver’s behaviour, as well as the functions and competencies of 
workers.  
 
Sinclair (2012 argues that not enough research is being undertaken concerning the many 
casualties within road work zones. The findings of this research thus add to the body of 
knowledge in this area. 
 
Emuze and Smallwood (2012) conclude that MVAs are a major source of fatalities within the 
construction sector. The conclusion was premised on the statistical information, which 
showed that MVAs recorded within construction work in South Africa are on the increase. 
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Emuze and Smallwood (2012) conclude that MVAs are the leading contributors to fatalities 
when compared to disabilities caused by struck-by accidents in South African construction. 
Struck-by accidents were more inclined to lead to permanent disabilities among workers, as 
opposed to fatalities when compared with MVAs in construction works. According to Emuze 
and Smallwood (2012), traffic accidents on construction sites, inter alia, include: crushed / 
run-over by highway vehicle; crushed / run-over by construction vehicles entering the site; 
colliding with other vehicles; crushed / run-over by maneuvering vehicles; falling from 
moving vehicle while getting on / off; falling from moving vehicles, and motor vehicles that 
rolled over due to loss of control. 
 
The aim of the survey is to investigate problems confronting road construction and general 
routine road maintenance in terms of the health and safety (H&S) of workers, as well as 
pertaining to traffic safety. The report further endeavours to conclude whether controls 
implemented are peculiar to site risk. This research thus aims to determine whether signage 
and road marking are sufficient to decrease the focal ratio of traffic through road works and 
whether the separation of workers and traffic is an effective mechanism for the protection of 
workers.  
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2 REVIEW OF RELATED LITERATURE 
 
2.1   Introduction  
 
This literature review is a thorough analysis of written articles dealing with the H&S of road 
construction workers in the work zone. Secondary sources, in the form of academic research 
and journal articles, inter alia, were consulted to round out the issues entailed on a global, as 
well as local scale. This included the analysis of conditions, which road workers are exposed 
to while juxtaposing these against legislated standards and requirements applicable to road 
building activities. Furthermore, a review of the literature available sought to clarify why road 
workers were at a high risk of being severely injured on duty, and more especially the review 
aimed to identify the contributing factors to accidents in work zones. 
The survey of the literature entailed a review of certain sections of Chapter 13 of the South 
African Road Traffic Signs Manual (SARTSM), the national standard for traffic 
accommodation lay-out in South Africa (Bain, 1999). In the literature, the work zone was a 
particular point of analysis, and its different sections were individually scrutinised to 
understand how its implementation contributes to lowering risk and reduce the likelihood of 
accidents occurring during road works. The survey of the literature furthermore investigated 
the aspect of liability when implementing traffic accommodation as the competency of the 
responsible person may affect the incident rate in a work zone. In support of sub-problem 2, 
namely accidents involving passing vehicles, statistics were noted regarding the number of 
accidents in the work zone, locally, using the FEM statistics over the past ten years. The data 
was then processed in terms of the three primary results from accidents namely, serious 
injury, permanent disabling injuries, and fatalities over a ten-year period.  
It was found that literature pertaining to the subject matter in South Africa was limited.  
Literature based on international research thus became a major source of information. 
2.2 The dangers associated with road construction  
According to McAuliffe (2011), road construction work constricts the flow of traffic, which 
increases the chances of MVAs often resulting in injuries or fatalities of road users and road 
workers. As a country’s roads age, the need for additional infrastructure, maintenance of and 
rehabilitation of existing roads increases. This in turn increases the total number of work 
zones to accommodate the road work activities. The study concludes that to improve the 
safety of highway workers, factors affecting the severity of injuries needs to be understood. It 
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was further noted that an understanding of the steps involved in the planning and design of 
work zones could have a direct influence safety in work zones (McAuliff, 2011). 
Most research conducted within work zones has concentrated on the severity of the injuries of 
motorists and very little focuses on analysing the effect of work zone crashes on road workers 
(McAuliffe, 2011).  Workers often undertake routine maintenance with only cones separating 
them from passing traffic. This creates a significant amount of stress on the part of the road 
worker. One such worker stated: “You learn never to turn your back on traffic and become 
very reliant on all your senses, you grow eyes in the back of your head.” (McAuliffe, 2011: 2)    
Furthermore, when an accident occurs and workers are injured or lose their lives, co-workers 
are left traumatised and become stressed in their work. 
According to Emuze and Smallwood (2012), MVAs in construction contribute substantially to 
fatalities and injuries because of common unsafe transport and traffic management practices. 
While many MVA injuries are mainly attributable to a lack of not wearing seat belts, workers 
seated on the sides of open vehicles, workers getting on or off moving vehicles, the 
overloading of vehicles, it was found that the non-roadworthiness of vehicles also contribute 
significantly to this phenomenon. In response to the increase in MVAs the following 
regulations were published (ECMBA, 2011): 
• “Regulations 21 (2) (i) of the Construction Regulations gazetted in July 2014, 
states that vehicles used to transport workers must have secured seats adequate for 
the number of employees transported, and 
• The National Road Traffic Regulation 2000, Regulation 247 states that “No person  
shall operate on a public road a goods vehicle conveying persons unless that 
portion of the vehicle in which such persons are being conveyed is enclosed to a 
height of at least 350mm above the surface upon which such person is seated or at 
least 900mm above the surface on which such person is standing, in a manner and 
with a material of sufficient strength to prevent such person from falling from such 
vehicle when it is in motion.”  
 
The ECMBA (2009a: 3) states that not only are workers exposed to the physical risk of 
passing traffic, but are also the targets of verbal abuse from enraged motorists. The article 
further notes that workers are exposed to heat, stress, dust, and the constant noise of passing 
traffic and working plant. According to the ECMBA (2009a: 3) these can be alleviated by the 
modern flagging method, erecting concrete barriers, as well as using barrels to separate 
workers from traffic. Other useful methods include: highly reflective signage; rumble strips to 
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force motorists to slow down, and policing to ensure speed limits are adhered too. The article 
states that the H&S of workers can be improved by adherence to the following guidelines: 
• Workers should wear the correct clothing, apply sunscreen, and drink sufficient water 
to avoid sunburn and dehydration; 
• Managers must ensure new workers joining the team as flag persons are adequately 
trained to feel comfortable in their duties and to know never to turn their backs on 
plant or traffic; 
• Workers must be trained to manoeuvre safely around big plant; 
• Workers need to wear reflective protective wear, together with hard hats and steel-toed 
shoes;  
• Workers should wear adequate hearing protection according to the measured noise 
levels to prevent hearing damage; 
• Management must ensure workers have the training to set up a work zone, and ensure 
that untrained workers are not tasked with responsibilities for which they are not 
adequately trained, and  
• Workers must constantly be reminded of the risks and always be vigilant and alert. 
The fact that motorists view road works as an inconvenience is unfortunate as it should rather 
be seen as a service.  Workers do their best to minimise the inconvenience to motorists during 
road maintenance activities (ECMBA, 2009a: 3).  
The ECMBA (2010: 3) emphasises the importance of planning road works operations in order 
to avoid accidents and highlights the following in order to limit the risk of accidents: 
• For signs to be effective they need to be kept clean and well maintained; 
• Make use of the press and radio to warn motorists of planned road works and the 
expected risk and time period of the project; 
• Ensure that workers have knowledge of the need to always be vigilant and that only 
trained workers are involved with traffic control; 
• Traffic controllers must have two-way radios when they are unable to visually 
communicate, especially at stop-and-go facilities;  
• All standard signs from prior road works must be removed or covered to avoid 
motorist confusion; 
• Where motorists are restricted in queues, communication boards should alert motorists 
of the possible waiting times; 
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• Ensure speed limits are in line with the safety regulations for site operations where 
there is traffic moving through the site, keeping in mind that if motorists find a speed 
limit to be unrealistic, they are likely to ignore it; 
• There is a variety of technological devices available to communicate with motorists; 
• Trucks used for the transportation of workers must be enclosed, have secured seats 
and a safe means of access and egress;  
• A preventative maintenance programme must be implemented for all plant, trucks and 
vehicles, and 
• Effective access management is required during blasting operations to ensure that the 
area is cleared of all persons, and that entrances are manned to prevent entry. 
2.3 The work zone lay out   
 
Figure 2.1: Work zone lay out (Bain, 1999) 
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2.3.1 The advance warning area 
 
Advance warning areas serve as a warning to motorists approaching road works and are the 
first communication to approaching motorists that road works are ahead (Bain, 1999). While a 
‘Men at Work’ sign communicates impending road work zones, speed reduction signs placed 
200m apart are necessary. These should request a reduction of 20km/h until the desired speed 
is reached. Therefore, the length of the advance warning area depends on the speed limit 
required and the amount of traffic on a particular road.  For instance, a high-volume road with 
a maximum speed of 120km/h necessitates that advance warnings should start at least 1 000m 
from the start of the road work zone. Where the traffic flow is low, such as on rural roads, 
discretion must be used and the advance warning area should be between 600m to 300m from 
the work zone. Within urban sites where space is limited, every attempt should be made to 
provide adequate advance signing (Bain, 1999: 13.3.1). 
 
2.3.2 The transition area 
 
The transition area of a work zone is where drivers are required to action as per the 
requirements of the lay out of the zone. This could include any one of the following: 
• Shift position on the road way without the reduction in the number of lanes; 
• Merge from two to one lane (lane drop); 
• Cross the central medium (crossover), or 
• Enter a detour separate from the road being worked on. 
The aim of the transition area is to prepare drivers to reduce speed to transition to a safe area 
which will direct traffic past the work zone. The length of the transition area depends on the 
approach speed, the amount of traffic anticipated and the amount of shift required to the final 
transition area. There can be more than one transition area depending on the number of lanes 
and the amount of traffic (Bain, 1999: 13.3.1). 
2.3.3   The stabilising area 
The purpose of this area is to allow traffic to calm and stabilise after negotiating a transition 
area before entering the subsequent changes in the road. If a second transition area is required 
the signage for this should be located within the stabilising area. In South Africa, the 
stabilising area is normally defined by delineator plates (Bain, 1999: 13.3.2).   
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2.3.4   The buffer zone  
This is the area between a transition area and the work zone where more than one transition 
area exists, and generally follows the last transition area before the work zone. The main 
function of this area is to separate the traffic from workers in the interest of worker safety.   
The longitudinal buffer zone and lateral buffer zone are considered fundamental for effective 
worker safety (Bain, 1999: 13.3.2).  
2.3.5   The work area  
In less complex conditions, the area can be defined by delineators, but where there is a risk to 
workers of vehicles entering the work area, sufficient barriers must be placed to prevent 
vehicle penetration. In complex situations where the traffic volume is high and at a high 
speed, adequate barricading must be used to protect workers from vehicles entering the work 
zone (Bain, 1999: 13.3.2). 
2.3.6   The termination area  
The terminating area is the opposite of the transition area where traffic flow is returned to 
normal. This is achieved by a relatively rapid taper of delineator signs to return traffic to the 
normal flow of the road, and often accompanied by courtesy signs and normal speed limit 
signs (Bain, 1999: 13.3.2). 
2.4   Planning work within work zones  
According to Jackson (2010: 3), when conducting data collection on the roads, the use of data 
collection devices such as traffic counters and speed radars can aid the design and plan of 
road maintenance. Such data gives a detailed description of the traffic flow at different times 
of the day, which allows the design team to estimate the amount of lane closures at certain 
times of the day or month. Historical data could also be of value for planning work zone 
activities, assisting the design team to estimate the best time of the year for planned road 
maintenance. The value of recording and storing data could be used as a benchmark to 
determine suitable strategies for future roads, and is particularly important for road 
maintenance on multi-lane heavy traffic roads. In addition to measuring the number of 
vehicles, peak and off-peak times need to be identified through the work zone should be 
measured to indicate when and at which speed traffic should flow through the work zone 
(Jackson, 2010: 4). 
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2.4.1   Responsibility of the work zone 
 
In terms of the General Conditions of Contact for Road and Bridge Works (RSA, 1998: 1502) 
the contractor is ultimately responsible for the safe and easy passage of traffic passing through 
or over sections of the road being worked on. In addition, the contractor is mandated at all 
times in all operations to ensure that necessary care is taken to protect the public, while also 
ensuring a steady flow of traffic. Furthermore, no construction may commence before the 
contractor has made adequate provision for the accommodation of traffic. Thus, the contractor 
is instructed explicitly to employ competent persons who will maintain all accommodation of 
traffic measures required throughout the contract. The appointed traffic safety officer (TSO) is 
required to liaise daily with the resident engineer to manage traffic accommodation 
effectively. The TSO is required to perform the following duties: 
  
• Ensure the temporary traffic accommodation requirements match the specification 24 
hours a day, seven days a week;  
• Compile and maintain complete daily records of traffic signs installed and have 
knowledge of traffic sign sequence at each location; inspect and report to the engineer 
on the state of all required road signs as often as the engineer may require, but not less 
than once a day, depending on the traffic flow;  
• Conduct inspections and report to the engineer on the state of traffic accommodation 
at least once a day; 
• Exercise control in terms of traffic safety over the safe movement of personnel, 
visitors, and plant on site;  
• Take responsibility for keeping all road signs and traffic cones clean and visible 
always;  
• Compile accident and incident reports and keep records of traffic accidents;  
• Ensure all flag persons and all other personnel involved in the control of traffic are 
adequately trained and attend to all complaints and claims from the public with regard 
to traffic safety and report on such matters to the engineer;  
• Manage the training and performance of flag persons or anyone involved with traffic 
control, and 
• Manage and attend to all complaints and claims from the public and report these to the 
engineer. 
 
The document further stipulates that the contractor “shall provide, erect and maintain the 
necessary traffic control devices, road signs, channelization devices, barricades, warning 
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devices, and road markings as shown on the drawings and in SARTSM and remove them 
when no longer required.” (RSA, 1998: 1503) 
 
2.5   Accidents within work zones  
 
An accident is defined as an unplanned and uncontrolled event in which the action or reaction 
of an object, substance, person, or radiation results in personal injury or the probability 
thereof (Peterson (1982), cited in Abdelhamid & Everet, 2000). The blame for accidents 
cannot solely always be attributed to human error, but often to factors, such as design of the 
work place, tools, equipment and acknowledging human physical and psychological 
limitations (Abdelhamid & Everet, 2000).   
 
According to Smallwood and Haupt (2005: 3), zero accidents within H&S can be set as an 
obtainable goal through changing the contractor’s organisational culture. Achieving goals 
requires devoted effort to manage risk in accordance with the inherited complexity of the 
project and ensuring better practices by complying with the H&S regulations. 
 
Bain (1999) emphasises that the nature of road construction and maintenance on roads open to 
traffic, increases the risk to workers significantly. The dangers associated with unfamiliar 
road conditions as a consequence of road works are more grievous than a permanent hazard 
and that even driver’s familiar with the route cannot rely on their former knowledge of the 
route to predict the road condition ahead. For that reason, bold signs with yellow background 
are used to clearly identify temporary conditions from permanent ones. 
 
The third sub-problem of workers being injured by moving plant is a further concern when 
considering H&S of road workers. According to Denny-Dimitriou (2010), the Chota Motala 
interchange construction site which stretched for 3.5km was dubbed ‘the death trap’ due to 
the reckless behaviour of motorists. Owing to public concern, the newspaper Witness teamed 
with the licence plate recognition (LPR) service assisted by NSA geometrics and placed two 
cameras which measured the speed of the passing traffic within the area of the road works. 
Recordings of both direction lanes were made, but before the planned recording time had 
lapsed, a truck speeding in the fast lane crashed into one of the cameras, destroying it 
completely.  
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The cameras captured evidence of driver negligence where drivers were captured ignoring 
speed restrictions, talking on mobile phones, not wearing seat belts, driving without number 
plates, and stopping to pick up and drop off passengers inside the work zone. In total, there 
were fifteen accidents and two fatalities in the seven months of construction. One fatal 
incident occurred when a worker was run over by a truck. The driver was seriously assaulted 
by the friends of the deceased at the road construction site. According to the newspaper article 
reporting on the incident, the deceased was pushed into the road area by a construction 
machine before he was hit by the passing truck (Bongani, 2010: 3). 
According to Sinclair (2010: 2), the most prominent causes of accidents within road 
construction internationally are the following: 
• Limited space in the work zone;  
• Inadequate barriers between workers and traffic;  
• Confusing or inadequate signage or road marking;  
• Improper road closure and poorly manned stop-and-go points, and  
• Ineffective traffic calming.  
 
The above causes are divided into three categories: the physical work environment; the 
competency of the workers, and the attitudes of the motorists passing through the road work 
zone (Sinclair, 2012: 3). He further mentions that the three categories are independent and 
that the design and layout of the work zone should be based on the understanding of traffic 
behaviour, as well as the functions and competencies of workers. 
 
Speeding through road works is considered the most serious cause of accidents in work zones 
(Sinclair, 2012: 3). At speed, the force of any impact is increased and could render the 
protection barriers inadequate to protect workers. Motorists are more likely to travel at an 
average of 20km/h faster than the speed limit and seldom keep the two-second traveling 
distance to enable sufficient reaction time to avoid an accident (Sinclair, 2012: 3). 
 
The South African Department of Labour (DOL) claims that construction accident statistics 
within South Africa are appalling and for that reason conduct frequent operations to improve 
H&S levels within the construction industry (Pillay, 2014). In developing countries such as 
South Africa, standards and practices are often far below internationally accepted standards. 
This is largely because the policing and enforcement of regulations is ineffective. Concerning, 
the rate of accidents is increasing rather than decreasing. According to Pillay (2014), this is a 
direct result of rapid globalization which has led to technological players in the construction 
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arena. The need to be competitive in the scramble for capital often induces employers to 
regard occupational safety and health as an after-thought (Pillay, 2014). 
According to Emuze and Smallwood (2012: 13), many construction workers are still 
transported to and from work areas using unsuitable means of transportation, such as open 
LDVs and flatbed construction trucks. Research indicates that a percentage of contractor’s 
transport material, workers, and plant on the same vehicle, thereby putting workers at risk and 
leaving them without any protection in the likelihood of an accident. Overloading of vehicles 
by the simultaneous conveying of material, equipment and workers has increased the risk of 
injury to workers. The Emuze and Smallwood (2012: 3) study further identified that workers 
were mounting and dismounting moving vehicles, contributing to workers getting injured. 
The study identified that the lack of secured seats, lack of seat belts, not wearing seat belts, 
and the lack of rollover protection contributed to the larger number of workers injured, 
moving around on construction vehicles. At the conclusion of the study, Emuze and 
Smallwood (2012: 14) recommend that workers be transported in suitable vehicles separate 
from plant and material, that drivers be subject to refresher training as they are ultimately 
responsible for the lives they are transporting, and that vehicles are inspected and maintained 
in good operating condition at all times. 
 
2.6   Statistics of MVAs in South Africa the last 10 years  
 
Table 2.1 below indicates information obtained from the Federated Employer's Mutual 
Assurance Company’s (FEM) website (FEM, 2014). The data is non-specific as to what 
struck employees causing accidents, permanent disabilities, and human deaths. The 
information was spread over a ten-year period and the results indicate how many people and 
families were affected over this period. It should be noted that these statistics only include 
injuries occurring in construction firms insured by FEM. 
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Table 2.1: MVAs in the construction sector in South Africa from 2004 to 2014 (FEM, 2014) 
Year  Number of 
Accidents 
Fatal 
Accidents 
Permanent 
Disabilities  
Lost Days Average 
Cost  
MVA-2014 799 26 31 2 852 41 595 
MVA-2013 1 061 40  87 14 535 56 112 
MVA-2012 1 013 42  98 17 421 54 625 
MVA-2011 963 25 67 12 943 40 685 
MVA-2010 989 63  70 18 852 40 995 
MVA-2009 950 31 52 17 540 22 833 
MVA-2008 910 30 25 9 619 16 822 
MVA-2007 871 30 39 16 511 28 602 
MVA-2006 629 34  29 10 230 33 855 
MVA-2005 674 26 22 10 448 21 000 
MVA-2004 624 27 26 12 736 30 581 
Total  7409 374 546   
 
According to the statistics in Table 2.1 above, the number of accidents which took place in the 
construction industry in South Africa between 2004 and 2014 totalled 7 409. Of those, 546 
were disabling injuries and 374 were fatalities that occurred within the construction industry. 
It can be noted that the years 2012 and 2013 experienced the highest accidents, as well as the 
highest fatalities.  
 
Table 2.2: Fatal accidents in the construction sector in South Africa from 2004 to 2014 
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Table 2.2 above provides a graphic view of the fatalities which occurred within the 
construction industry between 2004 and 2014. The most fatalities occurred in 2010 with 
63 (16%) fatalities; followed by 2012, with 42 (11.2%); 2013 with 40 (10.7%), and 2006 with 
34 (9%) fatalities. 
 
Table 2.3: Permanent disabilities due to MVAs in construction in South Africa from 2004 to 
2014 
 
 
    
 
Permanent disabilities are substantially higher than the fatalities over the same ten-year period 
(Table 2.3). The lowest number of permanent disabilities was noted in 2005 with a total of 22 
and peaked at 98 in 2012. The number of permanent disabilities grew by almost 100% over 5-
year period between 2004 to 2009, then nearly doubled again over the following 3 years, 
increasing steadily each year.  
2.7   Plant management                
The need for modern fast-working equipment in construction seems to be on the increase (Al-
kilani, 2011: 6). The need for mechanical plant is fast outgrowing the traditional manual 
methods of construction. This is due to the need for productivity improvement, complex 
specifications, and the growing complexity of modern designs. Mechanisation is accompanied 
by hazards as the use of plant and equipment is unfortunately prone to accidents and injuries 
(Godwin in Al-kilani, 2011). 
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According to Abdullah and Wern (2010), the top five categories of fatalities in the 
construction industry are falls, electrocutions, vehicle rollover, personnel run over by 
vehicles, and excavation cave-ins. Furthermore, the highest recorded type of accident is over-
exertion, followed by falling or collapsing objects, falling from heights, and injury caused by 
equipment (Abdullah & Wern, 2010). 
 
2.8  Working in between construction plant  
 
Owing to the size of construction plant it can be a challenge for operators to see people who 
might be in the immediate area of plant equipment. In one such instance, the driver of a 
grader reversed over a flag person, causing his death (NIOSH, 2003). Although the flag 
person had worn all the required PPE and the reverse alarm was sounded, the flag person still 
did not manage to escape the grader. The Department of Roads has since regulated that rear 
cameras linked to small monitors inside the cab be fitted for operators to have a clear view of 
the rear of machines. According to NIOSH (2003), this feature should be considered as 
standard on big machinery where the surrounding view is obstructed by the size of the 
machine so as to give operators a clear view when the machine is moving. 
 
Other contributing factors are falling from a height (33%), being struck by construction plant 
(22%) and getting caught in-between construction plant (18%) are the three leading causes of 
death in the construction industry in Egypt (Al-Kilani, 2011). Also, aged equipment leads to 
malfunction or failure under load or stress. When equipment has a high noise level, general 
communication between operators and ground personnel is dependent on visual 
communication only, but when the view of the operator is obstructed, the risk to the ground 
personnel is greater (Al-Kilani, 2011).  
 
In the construction industry, workers are under great pressure and are exposed to many 
potential health risks. While the employer is responsible for ensuring plant and machinery are 
in the appropriate state for the scope of work required and have equipment management plans 
in place that ensures servicing and routine maintenance are regular, some firms do not adhere 
to the guidelines. At the same time, the employer must ensure that checking equipment is a 
daily responsibility and defects on machinery be reported immediately. According to Al-
Kilani (2011), inspection of equipment is a critical part of preventing incidents and equipment 
should be examined closely on a regular basis for the following purposes: 
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• Identifying and recording potential and actual hazards associated with equipment;  
• Identifying hazards which require immediate attention;  
• Ensuring that existing hazard controls are functioning and recommending corrective 
action;  
• Assure safe and healthy conditions for workers by providing research, information, 
education, and training in the field of occupational safety and health, and  
• Providing employers with reliable occupational health information and data about 
workers through personal H&S records.  
 
In civil works, road construction and routine road maintenance risks are high owing to the 
number and size of the plant required. When the worksite is required to accommodate the 
moving of traffic, the risk of accidents can increase, depending on the effectiveness of the 
controls in place (Tariq & Verett, 2000). Tariq and Verett (2000) conclude that an 
occupational accident could occur due to the following: 
• By not identifying an unsafe act prior to the start of an activity or after the activity has 
started; 
• Ignoring an unsafe condition identified by the worker and continuing the activity 
while aware of the risk, and 
• Deciding to continue the unsafe act, regardless of the warning.  
 
The above risky situations are found in most activities whereby employers expect workers to 
carry on with activities knowing the potential danger attached to these activities. At the same 
time, when workers become used to the level of risk, they become complacent, such as the 
traffic controllers standing alongside moving traffic in work zones (Tariq & Verett, 2000). 
 
2.9  Confusing communication during construction works in the work zone 
 
According to Holder (2014), the training of workers in the risk of work activities is effective 
and needs to be consistent with communication messages to the traveling public to help 
reinforce safe practices. Signage prior to, and within the work zone is the most important 
communication tool to alert motorists to reduce speed and to guide them through the road 
works. Incorrectly placed signs or too many signs can cause confusion for drivers and 
increase the risk to workers in the work zone. The best way to ensure that drivers stay within 
the demarcated lane while traveling through the work zone is to restrict lane changes (Holder, 
2014).  
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Savill (2014) indicates non-conforming quality signage as a major attributor to increased 
accidents on South African roads. He highlights the manufacture of road signage is not 
adequately regulated as per the requirements of South African National Standard (SANS), 
1519-2 and SANS1555. He further states that a lack of enforcing of regulations leads to non-
conformances, and bad workmanship in the manufacturing and erecting of signage. 
According to Savill (2014), care should be taken when appointing unskilled companies to 
ensure that they use SANS aligned signage.   
  
The ECMBA (2009a: 3) states that the best way for drivers to avoid long delays that lead to 
frustration and possible accidents is to avoid the construction zone whenever possible. Where 
a construction zone is unavoidable, drivers should allow sufficient time planning to 
incorporate delays. It is the responsibility of drivers to consider the safety of workers in the 
construction zone and so the following recommendations and precautions are given: 
• Slow down and exercise caution when entering the construction zone; 
• Observe warning and caution signs prior to the construction zone and while driving 
through the construction works until a sign indicates that the construction works have 
been left behind; 
• Turn headlights on to make the motor vehicle more visible;  
• Expect the unexpected within the construction zone;  
• Avoid abrupt driving manoeuvres and travel at the speed limit to change lanes safely;  
• Be prepared should the vehicle in front stop unexpectedly by maintaining a safe traveling 
distance; 
• Be vigilant to slow or bad road conditions, such as pot holes or material spilled on road 
surface; 
• Maintain a steady flow and do not delay the flow of traffic; 
• Observe and obey the instructions of flag persons as they have the same authority as a 
regulatory sign; 
• Use the correct merging signals to indicate intention to other road users;  
• Practise caution as narrow lanes and restricted shoulders are common to lane change 
accidents; 
• Be vigilant for aggressive drivers and let the driver move on as challenging only 
encourages road rage; 
• Avoid distraction such as texting or talking on a mobile phone while traveling through the 
construction zone; 
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• Be constantly on the lookout for construction equipment and workers that are working 
close to the passing traffic and be on the lookout for flag persons; 
• Be watchful for debris, signs that have fallen over or barriers that are located close to the 
road, and 
• Maintain a good attitude, be cautious and be courteous as the work zone crew are working 
to improve the road.  
 
According to Bain (1999), flag persons have certain communication signals, which must be 
used correctly to communicate with traffic approaching a construction zone. As mentioned 
earlier the choice of traffic control depends on the speed, volume and visibility of motorists 
traveling on the road being worked on. The use of flag persons as a flexible and simple 
method to control volumes less than 200 vehicles an hour is adequate. However, it requires 
flag persons to be placed at each end of the work zone not further than 100m apart, and to be 
clearly visible to each other (Bain, 1999). 
 
Flag persons should be positioned far enough from the road works to give motorists sufficient 
time to slow down. However, the flag persons should not be placed too far from the road 
works because drivers could increase speed before passing the work site. Care should be 
taken to ensure flag persons are positioned out of the flow of traffic, preferably in the 
barricaded lane or on the shoulder of the road. Flag persons should be dressed in fluorescent–
coloured helmets and safety jackets. The efficacy of flagging control depends on the medical 
fitness and training of flag persons, as well as them using standardised flagging procedures as 
detailed in the Road Traffic Act to ensure that all traveling South Africans are given the same 
signals. The use of flag persons is very effective in drawing the attention of road users to the 
hazardous features of road works.   
2.9.1 The objective of road signage 
 
Bain (1999) states that it is necessary, to establish as far as possible a standard for traffic 
control devices for typical road construction and road maintenance which is simple and easy 
to understand. Communication by means of signs that are designed to be clearly understood, 
send a message to drivers that a reduced standard of road exists ahead of them. Standards 
should be adhered to in that black letters and symbols on a yellow background should be 
used. According to the manual, to maintain the respect of drivers, temporary signage should 
not be used without the commitment of the road authority to enforce the relevant regulations. 
Failure to do so will only result in a lack of respect for regulations in general. Signage used 
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during road construction and road maintenance is referred to as temporary guidance signs 
which are divided into (a) diagrammatic signs and (b) directional signs (Bain, 1999). 
 
Diagrammatic guidance signs are those that give a pictorial representation of the changes in 
the road condition ahead. These are manufactured using black symbols and letters on a yellow 
retro-reflective background. These signs are used to create a sub-system within the overall 
traffic management system for a specific road works site. The traffic management of a site 
should use these standardised sub-system signs instead of creating complex symbols and signs 
and must be manufactured to the appropriate regulated standards (Bain, 1999). Temporary 
information signs are designed to play a supporting role to temporary regulatory, warning and 
guidance signs. Furthermore, they give the road user additional information to be alert to and 
aware of road circumstances ahead.  
2.9.2 Temporary traffic control facilities  
 
The appointed contractor has the responsibility to erect and maintain the required traffic 
control devices, road signs, channelization devices, barricades, warning devices and road 
markings (Bain, 1999). The contractor also has the responsibility to remove all of the above-
mentioned when the construction has been completed and they are no longer required. The 
contractor is required to present plans for any of the above changes to the project engineer 
prior to any section of the road which requires any of the above-mentioned facilities be 
opened to traffic. 
 
The contractor takes overall responsibility of the road site and is contractually compelled to 
make good any shortcoming to the temporary traffic control facilities. The contractor 
indemnifies the employer against all proceedings, claims, actions, damages and costs which 
may arise from the absence or improper placement and function of road-traffic signs, 
barricades, warning devices, road markings, and channelization. Thus, as the contractor is 
legally liable for any issues arising on site, they need to ensure where temporary signage 
replaces permanent signage, that permanent signage is removed or covered appropriately to 
avoid any confusion to traffic (RSA, 1998: 1503). 
 
The regulations further states that traffic control devices should include traffic signals, flag 
persons and stop-and-go signs. To operate a stop-and-go facility, the contractor must provide 
the engineer with a plan for his approval. Secondly, there needs to be effective 
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communication between the flag persons and where the distance or road does not allow visual 
contact, approved two-way communication is required (RSA, 1998: 1503). 
To ensure the safety of the road user and those working, the following is required (RSA, 
1998):  
• Road signs and barricades, should include statutorily required road signs permanent or 
temporary, including delineators and moveable barricades;   
• Channellisation devices and barricades include the use of deliniators, cones, 
barricades, guardrails, road studs or road marking ıntroduction; 
• Both new jersey-type barriers or ordinary guardrails can be used for separating two 
opposite traffic streams;  
• Warning devices of all moving plant are required to have rotating amber flashing 
lights that are visible from all sides of the plant;  
• Construction plant or vehicles must have a sign or board with the words ‘Construction 
Vehicle’ displayed clearly, and   
• Road markings, including road studs, must be in accordance with section 5700 of 
COLTO and any road marking including road studs which no longer apply must 
removed to avoid confusion to road users.  
 
According to COLTO (RSA, 1998: 1513), where the contractor is forced to close half the 
width of the road during the day it should not exceed the specified lengths in the project 
specification. This must be managed by a stop-and-go facility and preferably be removed to 
have the road open to normal traffic flow at night. Where the road condition is of such a bad 
nature that it needs to remain closed, the contractor must provide adequate flag persons, signs, 
barricades, lights and the necessary staff to ensure a safe free flow of traffic managed by the 
stop-and-go facility.  
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3   RESEARCH METHODOLOGY 
3.1  Introduction 
 
This chapter relates the research methodology adopted for the study and describes the 
development of the descriptive surveys. 
 
Leedy and Ormrod (2010: 214) explain that convenience sampling, also known as accidental 
sampling, does not select or identify a subset of the population, but rather takes advantage of 
the opportunity when people or other units are readily available. Because the researcher works 
in the construction sector as a construction H&S agent (CHSA), the projects he works on 
were significant in size and included a wide range of participants, thus a convenience sample 
was the obvious choice. Two of the three primary study sites were situated on the Sipetu Road 
project near Mount Frere, and the third site where the road users’ opinion study was 
conducted, was situated on the R61, 20 kilometres outside Mthatha on route to Queenstown.  
 
The study further required the measuring of motorist speed through a work zone, but this was 
not possible on any of the sites on which the researcher worked. However, when the road 
works started on the N2 adjacent to the new Bay West Mall, part of the ‘traffic 
accommodation’ included the use of a speed measuring device which alerted motorists to the 
speed at which they were traveling through the work zone. Thus, this site became an 
additional site of data collection in terms of the efficacy of speed measuring devices. 
 
Thirdly, road users’ opinions regarding the lay-out of work-zones were required. This 
required a stop-and-go facility where road users had sufficient time to answer a few questions 
while waiting.   
 
The literature indicates that road construction activities within work zones are high risk H&S 
spaces. The literature indicated that the risk to workers increases both internationally and 
nationally when workers work alongside moving vehicles. Limited literature is available with 
respect to South African road construction sites regarding the current risk of construction 
workers in road construction work zones.  
 
The research study sought to collect data that would describe the inherent risks in the road 
construction sector of the industry, detailing the behaviour of construction workers carrying 
out routine activities within the work zone, as well as the behaviour of motorists traveling 
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through work zones. The study included the use of questionnaires, use of speed monitoring 
equipment, and the use of photographs to capture the behaviour of workers in their working 
environment.  
3.2 Research methodology and design 
 
Mouton (2001: 55) describes research design as a plan or blueprint of how a researcher 
intends to conduct the research. A research design focuses on the result by formulating a 
research problem as a point of departure and focusing on the logic of the research. This study 
makes use of an exploratory descriptive design. The descriptive research objectives of the 
study are achieved through an empirical study and by means of the survey method. According 
to De Vos et al. (2004: 166), questionnaires are one of the most frequently used methods of 
data collection and provide a platform by which the strength of statistical association between 
variables is analysed. A questionnaire obtains facts and opinions regarding subject matter 
from people who are informed on a particular issue. A quantitative analysis of the variables 
found in this domain is a description of the relationships between these variables. The 
statistics presented in the discussion of the results offer a descriptive analysis of the data 
collected using the survey method. The two main types of research methods described in this 
section are qualitative and quantitative research. 
3.2.1 Research objectives 
 
The aim of the study was to address the following objectives: 
 
• To determine whether separation of traffic and work zones results in workers being 
struck by passing vehicles; 
• To investigate whether poor work zone layout results in passing vehicles experiencing 
accidents; 
• To determine how the operations of construction plant results in workers being struck 
by construction plant, and  
• To determine whether communication methods in construction work zones are 
confusing during traffic control.  
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3.3   The different studies  
 
This section describes the design of the instruments used to gather information for the 
statement of the problem and sub-problems  
.   
3.3.1   Pilot study  
 
To conduct scientific research on a specific topic, the researcher must have sufficient back- 
ground knowledge regarding it (Mouton, 2001: 46). The pilot study is a method in which the 
researcher can orientate himself with respect to the research project in mind. While many 
researchers do not conduct pilot or pre-testing studies, De Vos, Strydom, Fouche and Delport 
(2004:205) state that researchers should take the necessary care to ensure they are confident 
with respect to the chosen procedures, in terms of their suitability, validity, reliability, 
effectiveness, and other unexpected problems that often arise during a research study.   
 
A pilot study was conducted in which a questionnaire consisting of 20 statements was 
designed to obtain the general feeling of how participants would react to the study. In May 
2014, the questionnaire was sent to four selected groups, client representatives on road 
projects, engineering consultants, contractors and traffic safety officers (TSOs) by e-mail. The 
aim was to test the questionnaire in order to determine whether any improvements were 
necessary. These questionnaires were returned within a period of four months. Some had to be 
re-mailed, and some participants were approached in person as very few responses were 
received in the first two months. The questionnaire made provision for respondents to make 
comments which were considered when designing the questionnaire for the primary study. 
The feedback received from participants during the exploratory study contributed to 
improving the primary study, by providing enhanced understanding of the issues. It also 
indicated that face-to-face interaction with participants generated better results than e-mailing 
questionnaires to participants. 
3.3.2   Primary study  
 
A second questionnaire was designed around the research problem and sub-problems. A 
convenience sampling method was chosen and the study took place on a site which formed 
part of the pilot study and on which the researcher was the appointed health and safety agent 
(HSA). The design had taken into consideration the feedback from the pilot study and 
hypotheses.  
30 
 
The statements within the questionnaire were designed to obtain responses that are directly 
linked to each of the hypotheses in the study. The population within the sample had to be 
carefully selected to obtain sufficient responses in terms of all four hypotheses.  
 
3.3.3   Speed measuring  
 
The speed measuring of traffic passing through road works is not mandatory by law and 
occurs only on request of the client or at the initiative of the principal contractor. An 
opportunity to measure speed on the N2 work zone for the Bay West interchange only became 
available late in November. The principal contractor (PC) had introduced a speed monitoring 
device, which was designed to measure the speed of approaching vehicles as they entered the 
work zone, displaying the speed in big digital lettering for motorists to read their approaching 
speed clearly. The device was positioned ahead of the speed reducing signage where the road 
tapered from two lanes to a single lane when passing through the work zone. The PC was 
approached who referred the researcher to the road building contractor who extended 
permission for the study on condition the researcher attended site H&S induction training 
prior to entering the work zone. 
 
Two one-hour studies were conducted, one during morning peak traffic and the other during 
evening peak traffic. At first the researcher took a picture of the display unit as the method to 
collect evidence, but soon experienced problems keeping up with the increased traffic flow. 
As the sun was setting, although the researcher was able to view the digital read-out with the 
naked eye, it was a blur in the photos taken. The study was stopped and a new method of 
recording the data was required. Upon the second attempt, the researcher equipped with a 
book and pen, then recorded the speed of every vehicle that passed through the work zone for 
a period of 60 minutes; once in the morning, and again in the evening. 
3.3.4   The opinion of motorists  
 
Data regarding the opinions of motorists was conducted on the R61 between Baziya and 
Mthatha in the Eastern Cape. The construction stretched over a 27.9 kilometre area. A 
convenience sampling method was used, as this study was unique in its nature in its 
necessitating the input of road users after they had passed through the road works. The only 
way this could be achieved was if a second stop-and-go was available to evaluate the road 
users’ experiences of the road works in between the two stop-and-go’s. The study was 
delayed until a situation similar to the requirements for the study was available.   Permission 
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was obtained from the PC and the study was conducted with a limited sample to limit the risk 
to the data collectors. This study was particularly difficult as the researcher had no idea what 
the reaction of respondents would be. If the participants were angry at the PC for some reason 
it would affect the study as road users would be reluctant to participate. If this was the case, 
the results could be affected by the relationship between the community and the PC. 
 
Table 3.1 below indicates which of the statements in the first exploratory study are related to 
which hypothesis.  
Table 3.1: Pilot study questionnaire matrix 
 
Statement 
Hypothesis  
1 2 3 4 
1.1 Workers on road works are adequately aware of what 
traffic accommodation is  
x    
1.2 Traffic controllers are adequately trained to manage 
traffic  
   x 
1.3 Signage is sufficient to slow passing traffic down 
before passing through road works  
 x  x 
1.4 Plastic new jersey barriers are adequate to protect 
workers from plant and passing traffic  
x  x  
1.5 Delineators held in place with stones could escalate 
the risk for workers and motorists  
x x   
1.6 Traffic controllers are clearly visible to plant and 
passing traffic  
  x  
1.9 Traffic accommodation drawings / layouts are 
approved by the engineer prior to commencing work  
x x   
1.11 Plant operators are trained to be careful and mindful 
of workers within the work zone 
  x  
1.12 Plant operators obey road signage and slow down 
when entering work zones 
  x  
1.14 Passing traffic tends to ignore road signage and 
speeds through work zones    
 x   
1.15 ‘Stop n Go’ facilities are adequately manned and 
direct traffic effectively 
 x   
1.16 ‘Stop n Go’ operators have effective communication 
systems  
 x  x 
1.17 The traffic controllers move to the back of every car 
that stops at the ‘Stop n Go’ to warn approaching 
vehicles 
 x  x 
1.18 Traffic controllers are placed at entrances and side 
roads within ‘Stop n Gos’ to direct traffic 
   x 
1.19 Road accidents occur due to passing traffic ignoring 
speed reducing signage  
x   x 
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Table 3.2 below indicates which of the statements in the second exploratory study are related 
to which hypothesis.  
 
Table 3.2: Primary study questionnaire matrix 
 
Statement 
Hypothesis  
1 2 3 4 
1.1 Motorists are aware of risk to road workers and slow 
down   through the work zone    
x    
1.2 Motorists understand signage and react to the 
advance warning signs to slow down 
 x  x 
1.4 Motorists adhere to the speed limit when passing by 
workers in the work zone 
x x  x 
1.5 Workers working adjacent to passing traffic are the 
most vulnerable  
x    
1.6 Placing rumble strips through the work zone would 
assist to reduce the speed of motorists  
 x   
1.7 Law enforcement should assist contractors to reduce  
the speed of motorists  through the work zone 
   x 
1.9 Employers separate workers and traffic with adequate 
separation barriers based on risk, not budget 
x    
1.10 Plant on site is in a good condition with adequate 
warning devices 
  x  
1.11 Plant operators are trained and are mindful of 
workers  
  x  
1.12 The use of mobile phones should not be allowed 
within the road works area  
  x  
1.13 Plant operators obey road signage and slow down 
when entering work zones 
  x  
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Table 3.3 below indicates which of the statements in the third exploratory study are related to 
which of the hypotheses.  
 
Table 3.3: Road users’ perspectives questionnaire matrix 
 
Statement 
Hypothesis  
1 2 3 4 
1.1 Road signage is clear and easy to understand x   x 
1.2 Lanes are wide enough for steering through the road 
works comfortably  
x x x  
1.3 Deviations are clear to understand and easy to steer 
through 
x   x 
1.4 Construction vehicles are considerate and give the right 
of way to motorists  
 x x  
1.5 Road works activities cause build-up of traffic that leads 
to driver frustration  
x    
 
3.4.1   Data collection instruments 
 
The instruments used to collect data to answer the research questions and problem are now 
discussed. 
3.4.2   Design of the questionnaires 
 
A study of all the projects within the Eastern Cape was concluded by communicating with 
associate CHSAs who lend support to the individual regions within the Eastern Cape. The 
CHSAs were able to shed light on the type and size of road projects that were underway 
within the Eastern Cape. At the time of the study, very few projects were of a nature to 
contribute relevant knowledge in terms this study. At the start of the study, the researcher was 
appointed as a CHSA on the upgrade of the Sipetu Hospital road, the first of three phases to 
tar an existing 42 km gravel road from the N2 to the Sipetu Hospital. The project was of 
sufficient size and had incorporated the necessary scope of work that would satisfy the 
research study. Permission was obtained from the client (DRPW) and from the client 
appointed agent, GIBB and the contractor, Aqua Civils.  
 
The next step was to conduct a pilot survey. This is an exploratory study conducted among a 
small sample (Strydom, 2009: 205). The main reason for conducting the pilot survey was to 
pre-test the questionnaire. The questionnaire for the pilot survey was designed to test the 
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population sample so as to identify any problems or sensitive areas. The questionnaire 
consisted of no more than 20 statements. Respondents could record their concurrence on a 
scale of 1 (strongly disagree) to 5 (Strongly agree). Provision was made for respondents to 
write any comments they wished with regard to the questionnaire or fill in what they believe 
the questionnaire lacked or did not cover in the statements. 
 
A second questionnaire was designed for the secondary study, which was designed to collect 
information with respect to the four research problems, and consisted of 18 statements. The 
case study titled ‘Traffic safety during road construction and routine maintenance’ was 
designed to obtain information from site management and be clear enough for all potential 
respondents to understand. The study took place within the OR Tambo region of the Eastern 
Cape, which is predominantly a Xhosa speaking area, so extra care was taken to ensure 
statements were clear and easy to understand using clear and explicit language. The 
respondents could indicate the extent to which they concurred with the statements. An unsure 
option was made available to respondents who were unclear as to the statements, and 
respondents could make comments if they wished to do so in section two.  
 
Thirdly, the study sought to obtain the opinion of road users traveling through road works and 
a third questionnaire was designed for this purpose. The only method of obtaining information 
from motorists who had travelled through the road works would be through approaching them 
at a stop-and-go area immediately after a work zone. To avoid inconveniencing motorists, a 
streamlined questionnaire was developed for this phase, and only included five statements. 
The format and style of the third questionnaire was exactly the same as the previous two 
questionnaires.  
 
3.5    Collecting of data 
Details regarding the collection of data are now discussed.  
3.5.1   Primary study (Pilot study) 
 
The first questionnaires were both mailed and hand-delivered to participants. Receiving 
completed questionnaires from participants was initially difficult as no one had ever been 
involved in a study previously. The respondents had to be constantly reminded by e-mail and 
telephone. Referable to the lack of response it was necessary to call participants at their work 
place to assist and possibly see the causes for the non-response. Some respondents said that 
they were not sure which answer was most accurate. Once explained, the participants felt 
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more at ease as how to fill out the questionnaire. The primary study took the longest of all the 
studies; it stretched over a four-month period and in total 45 questionnaires were obtained 
from participants. Of the 45 responses, 10 were received by e-mail and the remaining 35 were 
collected by hand. The sample consisted of 16 responses from client representatives, 11 from 
engineering consultants, 16 from contractors, and 2 from TSOs. 
3.5.2   Second exploratory study  
 
Questionnaires were distributed to all role players involved in the upgrading of DR 08125 
from the N2 to Sipetu Hospital. This included representatives from the client, the principal 
agent, the PC, and appointed contractors. Questionnaires were both mailed and hand-
delivered to participants as most of the workers on site had no access to email or the Internet. 
The study required responses from the workers, and as most of them were Xhosa speaking, 
questionnaires had to be explained in detail. Time was taken to explain what the study was 
about, why their input was necessary and how they were to go about completing it. In some 
cases, an interpreter was used to explain in the vernacular as to what was required. Of the 80 
questionnaires distributed, 20 were mailed and 60 were handed out, which included giving 
new questionnaires to the same people as some of them had misplaced and lost the 
questionnaires previously handed to them. Data collection in the secondary study was time 
consuming because the researcher had to physically visit people to collect questionnaires. Of 
the 20 e-mailed questionnaires, only five were mailed back and four were collected; in total 
nine were received. With the assistance of the H&S officers on the project of the 60 which 
had been handed out a total of 40 questionnaires were collected. 
3.5.3   Third exploratory study  
 
The questionnaire was printed directly onto a sheet of cardboard to enable motorists to press 
thereon while completing it. Time was very limited, so the questionnaire had to be simple, 
easy to read, and easy to understand. The stop-and-go was situated 13 km into the 30km 
work-site. Permission was granted by the TSO of the PC on condition that he would be 
present. The researcher was allowed to interact with road users after a brief discussion was 
held on the method suggested by the researcher. A sample of 50 questionnaires was printed 
and all 50 were filled in with the help of TSO assistants who could communicate in Xhosa. 
The site was divided in two, with 25 questionnaires filled in by motorists traveling from 
Mtahtha to Baziya, and the rest filled in by motorists traveling in the opposite direction. 
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 3.5.4   Speed monitoring  
 
The speed monitoring study was conducted at the Bay West road infrastructure upgrade site, 
which included the construction of a bridge across the N2 and the construction of a 
connecting road on and off the freeway. Traffic was monitored traveling from Port Elizabeth 
toward Jeffery’s Bay because that was where the speed monitor instrument was positioned. A 
total number of 650 readings were recorded, of which 34 were recorded by camera, and the 
remaining 616 recorded by hand. The use of the camera to capture proof of the speed of 
vehicles became challenging as the camera was too slow to capture each car as too many 
vehicles passed through during peak time. The challenge to capture every second or third 
vehicle was also challenging because during peak hour it was difficult to focus on the camera 
and count the vehicles. The best method was to use a book and pen. In that way, the 
researcher could table the speed of each vehicle then tally the numbers after the study. Two 
one-hour studies were conducted; one during peak hour in the morning, and one during peak 
hour in the evening 
3.6   Language barriers  
 
Fluency in Xhosa was preferable, especially as many of the unskilled workers on all of the 
projects were known not to be fluent in English or Afrikaans, and even more importantly, 
conversant with H&S and traffic accommodation terminology. Considering that most of the 
participants were Xhosa speaking, it is possible that there could have been some 
misunderstanding and misinterpretation on the part of the researcher not being fluent in 
Xhosa. 
3.7   SUMMARY 
 
The collection of data was spread over a period of 12 months and involved four surveys. 
Three of the surveys were questionnaire based, and a fourth involved the monitoring of 
motorists’ speed while travelling through a work zone. 
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4 The results 
4.1    Introduction  
 
This chapter examines the data emanating from the collection phases described in the 
previous chapter. Four surveys were conducted, namely primary, secondary, road users’ 
perspectives, and speed monitoring of motorists. 
 
The data received from the respondents was captured onto a Microsoft Excel spreadsheet, to 
facilitate the ease of analysis. Data obtained was evaluated using descriptive statistical 
methods. Microsoft Excel Charts were used to arrange data to facilitate the description of the 
statistical analysis. 
 
 
Table 4.1: Point scale mean score categories 
 
Range Definition 
> 4.20 ≤ 5.00  agree to strongly / strongly agree 
> 3.40 ≤ 4.20 neutral to agree / agree 
> 2.60 ≤ 3.40 disagree to neutral / neutral  
> 1.80 ≤ 2.60 strongly disagree to disagree / disagree 
≥ 1.00 ≤ 1.80 strongly disagree to disagree 
 
Table 4.1 describes the ranges that were used in the design of the questionnaire, which was 
divided into five categories ranging from strongly disagree to strongly agree. 
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4.2 The primary data first study (Pilot study) 
Table 4.2: Respondents’ degree of concurrence with statements (pilot study) 
Statement 
Response (%) 
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Reflective protection wear makes road 
workers more visible to plant and passing 
traffic  
0.0 0.0 2.2 4.4 22.2 71.1 4.73 
Traffic accommodation is regarded as very 
important for the protection of workers   
0.0 4.4 6.7 6.7 26.7 55.6 4.63 
Road accidents occur due to passing traffic 
ignoring speed reducing signage  
0.0 11.1 8.9 20.0 15.6 44.4 3.91 
Delineators held in place with stones could 
escalate the risk for workers and motorists  
0.0 8.9 11.1 13.3 31.1 35.6 3.82 
Additional measures, such as rumble strips or 
speed bumps could assist to reduce the speed 
of passing traffic  
4.5 6.8 11.4 9.1 20.5 47.7 3.77 
Signage is sufficient to slow traffic down 
before passing through road works  
0.0 6.8 9.1 22.7 34.1 27.3 3.66 
Traffic accommodation drawings / layouts 
are approved by the engineer prior to 
commencing work  
8.9 6.7 6.7 11.1 24.4 42.2 3.62 
‘Stop n Go’ facilities are adequately manned 
and direct traffic effectively 
0.0 13.3 8.9 20.0 37.8 20.0 3.58 
A traffic accommodation officer is appointed 
and always available  
2.3 4.5 18.2 18.2 25.0 31.8 3.55 
Plant operators are trained to be careful and 
mindful of workers within the work zone 
2.3 6.8 6.8 36.4 22.7 25.0 3.53 
Passing traffic tends to ignore road signage 
and speeds through work zones    
0.0 6.7 20.0 8.9 44.4 20.0 3.51 
Traffic controllers are placed at entrances and 
side roads within ‘Stop n Gos’ to direct 
traffic 
4.5 4.5 15.9 18.2 27.3 29.5 3.48 
Traffic controllers are clearly visible to plant 
and passing traffic  
2.3 11.4 15.9 13.6 34.1 22.7 3.42 
Workers on road works are adequately aware 
of what traffic accommodation is  
2.2 15.6 11.1 28.9 28.9 13.3 3.21 
Plant operators obey road signage and slow 
down when entering work zones 
2.3 4.7 23.3 32.6 20.9 16.3 3.21 
Plastic new jersey barriers are adequate to 
protect workers from plant and passing traffic  
0.0 17.8 15.6 22.2 20.0 24.4 3.18 
Traffic controllers are adequately trained to 
manage traffic  
4.4 11.1 22.2 26.7 8.9 26.7 3.04 
‘Stop n Go’ operators have effective 
communication systems to advise about 
vehicles in between stopping points 
4.7 16.3 14.0 27.9 25.6 11.6 2.95 
The traffic controllers move to the back of 
every car that stops at the ‘Stop n Go’ to 
warn approaching vehicles 
2.3 36.4 20.5 15.9 13.6 11.4 2.48 
Traffic controllers are allowed to 
communicate (private calls) on their mobile 
phones during working times   
2.2 44.4 31.1 6.7 6.7 8.9 1.98 
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Table 4.2 represents the data collected from the pilot study. It is notable that 17/20 (85%) of 
the statements have MSs > 3.00, which indicates that in general, respondents are in 
agreement, whereas in only 3/20 (15%) cases, was there disagreement.  
 
In terms of the various ranges, only 2/20 (10%) cases, namely ‘reflective protection wear 
makes road workers more visible to plant and passing traffic’ and ‘traffic accommodation is 
regarded as very important for the protection of workers’ have a MS > 4.20 ≤ 5.00, which 
indicates that the agreement is between agree to strongly agree / strongly agree. No 
uncertainty was noted and the responses support the findings of previous studies which found 
that these preventative measures significantly protect workers in a work zone.   
 
11/20 (55%) statements have MSs > 3.40 ≤ 4.20, which indicates that the agreement is 
between neutral to agree / agree. These statements relate to the limiting of speed through the 
work zone. ‘Road accidents occur due to passing traffic ignoring speed reducing signage’; 
‘Signage is sufficient to slow traffic down before passing through road works’, and ‘Passing 
traffic tends to ignore road signage and speeds through work zone’. The three statements are 
very similar in meaning, and refer to motorists’ attitudes to road signage.  
 
The agreement relative to ‘Traffic controllers are placed at entrances and side roads within 
stop-and-go’s to direct traffic’ and ‘Traffic controllers are clearly visible to plant and passing 
traffic’ is between neutral to agree / agree as in the case of the statements ‘Stop n Go facilities 
are adequately manned and direct traffic effectively’, and ‘Traffic accommodation officer is 
appointed and always available’. Traffic calming related statements in this range include 
‘Delineators held in place with stones could escalate the risk for workers and motorist’, and 
‘Additional measures such as rumble strips or speed bumps could assist to reduce the speed of 
passing traffic’.  
 
The statement ‘Traffic accommodation drawings and layouts are approved by the engineer 
prior to commencing work’ reflects the highest uncertainty. This could be due to the limited 
knowledge around traffic accommodation as noted in the literature. ‘Plant operators are 
trained to be careful and mindful of workers within the work zone’ relates to plant operator 
awareness when working with persons in the area where the plant operates.  
Five statements (25%) have MSs > 2.60 ≤ 3.40 which indicates the agreement is between 
disagree to neutral / neutral. ‘Workers on road works are adequately aware of what traffic 
accommodation is’ and ‘Plant operators obey road signage and slow down when entering 
work zones’ both relate to workers’ understanding of traffic accommodation and adherence to 
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its importance for their own safety. Both these statements are equally important as noted in 
the literature. ‘Plastic new jersey barriers are adequate to protect workers from plant and 
passing traffic’ is of great importance for separating workers from plant and traffic, as noted 
in the literature. The last two statements in this range, namely ‘Traffic controllers are 
adequately trained to manage traffic’ and ‘Stop n Go’ operators have effective communication 
systems to advise about vehicles in between points’ both relate to worker competence and 
correct equipment for traffic controllers to function effectively.  
 
2/20 (10%) statements have MSs > 1.80 ≤ 2.60, which indicates agreement between strongly 
disagree to disagree / disagree. These are ‘The traffic controllers move to the back of every 
car that stops at the ‘Stop n Go’ to warn approaching vehicles’, and ‘Traffic controllers are 
allowed to communicate (private calls) on their mobile phones during working times’, which 
both relate to the behavior and duties of traffic controllers.  
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4.3 Second study 
Table 4.3 presents the findings of the second study. 
 
 
 
Statement 
Response (%) 
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Law enforcement should assist contractors 
to reduce the speed of motorists through 
the work zone 
2.0 6.1 2.0 8.2 28.6 53.1 4.41 
Plant operators should undergo regular 
alcohol and drug testing  
0.0 8.2 0.0 16.3 6.1 69.4 4.29 
Plant operators are trained and are mindful 
of workers  
4.1 4.1 0.0 18.4 18.4 55.1 4.26 
Plant operators obey road signage and slow 
down when entering work zones 
4.1 6.1 8.2 8.2 16.3 57.1 4.24 
All plant operators must undergo annual 
medical examinations  
6.1 8.2 0.0 14.3 14.3 57.1 4.11 
Motorists will only slow down sufficiently 
if threatened with speeding fines  
6.1 14.3 6.1 14.3 16.3 42.9 3.98 
Plant on site is in good condition with 
adequate warning devices 
6.1 10.2 2.0 10.2 22.4 49.0 3.96 
Completing daily plant inspection checks 
can minimize plant breakdowns, incidents 
and accidents  
4.1 4.1 8.2 12.2 20.4 51.0 3.94 
Workers working adjacent to passing 
traffic are the most vulnerable  
4.1 14.3 4.1 12.2 14.3 51.0 3.87 
Placing rumble strips through the work 
zone would assist to reduce the speed of 
motorist  
4.1 12.2 4.1 10.2 24.5 44.9 3.81 
The use of mobile phones should not be 
allowed within the road works area  
4.1 22.4 2.0 4.1 18.4 49.0 3.72 
Mature plant operators are less likely to 
take risks than their younger counterparts 
8.3 14.6 4.2 16.7 10.4 45.8 3.59 
Motorists tend to only slow down when 
entering the transition area (just before 
road works start)  
0.0 24.5 4.1 16.3 30.6 24.5 3.33 
Employers separate workers and traffic 
with adequate separation barriers based on 
risk not budget 
12.5 14.6 12.5 14.6 16.7 29.2 3.16 
Motorists adhere to the speed limit when 
passing by workers in the work zone 
2.0 14.3 22.4 32.7 6.1 22.4 3.06 
Motorists understand signage and react to 
the advance warning signs to slow down 
2.0 26.5 16.3 16.3 22.4 16.3 2.80 
Motorists are aware of risk to road workers 
and slows down through the work zone    
0.0 38.8 12.2 20.4 16.3 12.2 2.56 
It is acceptable to use a TLB or excavator 
as a lifting device without having the 
machine load tested  
4.1 67.3 2.0 2.0 10.2 14.3 2.07 
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Table 4.3 presents the findings of the second study.  
It is notable that 15/18 (83.3%) of the statements have MSs > 3.00, which indicates that in 
general that the respondents are mostly in agreement as opposed to disagreement. However, 
similar to the pilot study, 3/18 (16.6%) statements have MSs ≤ 3.00 indicating disagreement.  
This includes ‘Workers working adjacent to passing traffic are the most vulnerable’, which is 
on the midpoint of the mean.  
 
In terms of the various ranges 4/18 (22.2%) statements have MS > 4.20 ≤ 5.00, indicating 
respondents agree to strongly / strongly agree. The concurrence with the statement ‘Law 
enforcement should assist contractors to reduce the speed of motorists through the work zone’ 
is consistent with the findings emanating from the literature as one of the major contributors 
to accidents and incidents in the work zone. The following statements: ‘Plant operators should 
undergo regular alcohol and drug testing’, ‘Plant operators are trained and are mindful of 
workers’, ‘Plant operators obey road signage and slow down when entering work zones’ are 
all related to the competency of operators and how plant operator behaviour can influence the 
risk to workers and road users, as noted in the literature.  
  
8/18 (44.4%) have MSs > 3.40 ≤ 4.20, which indicate the agreement is between neutral to 
agree / agree. The statements ‘All plant operators must undergo annual medical examinations’ 
, ‘Plant on site is in good condition with adequate warning devices’, ‘Completing daily plant 
inspection checks can minimise plant breakdowns, incidents and accidents’ and ‘Mature plant 
operators are less likely to take risks than their younger counterparts’ relating to the plant, the 
plant operators and their behaviour. The statements ‘Motorists will only slow down 
sufficiently if threatened with speeding fines’ and ‘Placing rumble strips through the work 
zone would assist to reduce the speed of motorist’ reflect opinions on strategies to lower the 
speed of motorists passing through the work zone. The literature does not support or 
challenge this as in South Africa, no law enforcement in work zones occurs. Internationally, 
however, a double fine system exists where the amount of the fine is doubled for speeding in 
the work zone. 
 
The statement ‘Workers working adjacent to passing traffic are the most vulnerable’ is 
situated in the middle of the MS range. The statement ‘The use of mobile phones should not 
be allowed within the road works area’ is a relatively new problem, which exists in the work 
zone where workers become distracted from the risks around them, and noted in the literature. 
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4/18 (22.2%) have MSs > 2.60 ≤ 3.40 which indicates the agreement is between disagree to 
neutral / neutral. The statements ‘Motorists tend to only slow down when entering the 
transition area just before road works start’, ‘Motorists adhere to the speed limit when passing 
workers in the work zone’, and ‘Motorists understand signage and react to the advance 
warning signs to slow down’ have to do with motorists’ understanding of road signage and 
how they react. Speeding is the main reason for accidents and fatalities in road works as noted 
in the literature. The next statement ‘Employers separate workers and traffic with adequate 
separation barriers based on risk not budget’ is deemed to be of great importance in the 
literature, but was scored low by respondents. This statement, however, entailed the highest 
level of uncertainty. 
 
2/18 (11.1%) have MSs > 1.80 ≤ 2.60 indicating responses between strongly disagree to 
disagree / disagree. The statement ‘Motorists are aware of risk to road workers and slow down 
through the work zone’ is ranked low compared to the evidence of bad behaviour of motorists 
noted in the literature. The statement ‘It is acceptable to use a TLB or excavator as a lifting 
device without having the machine load tested’ attracted limited concurrence, possibly due to 
the lack of knowledge among workers as this requirement would only be known to those 
working or managing the machine. 
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4.4  Road users’ perspectives  
 
Table 4.4: Road users’ concurrence with statements 
 
 
 
Table 4.4 presents the findings of the third study.  
The statements all have MSs > 4.20 ≤ 5.00, which indicates the agreement is between; agree 
to strongly / strongly agree. ‘Road signage is clear and easy to understand’, elicited a high 
level of agreement (MS = 4.94). 
The next statement ‘Deviations clear to understand and easy to steer through’, has the second 
highest MS (4.56). This indicates that road users are satisfied with the manner in which the 
road deviations are structured and that they are easy to negotiate.  
The statement ‘Road works activities cause build-up of traffic that leads to driver frustration’ 
has the third highest MS (4.36), which is not unexpected.  
The statement ‘Lanes are wide enough for steering through the road works comfortably’ has 
the third highest MS (4.54) with no uncertainty noted. This indicates that road users were 
satisfied with the width of the lanes provided during construction.  
The statement ‘Construction vehicles are considerate and give the right of way to motorists’ is 
self-explanatory, but important as if this is not the case, drivers may overtake recklessly (MS 
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Road signage is clear and easy 
to understand 
0.0 0.0 0.0 2.0 2.0 96.0 4.94 
Deviations are clear to 
understand and easy to steer 
through 
0.0 2.0 2.0 4.0 22.0 70.0 4.56 
Road works activities cause 
build-up of traffic that leads to 
driver frustration  
0.0 4.0 0.0 10.0 28.0 58.0 4.36 
Lanes are wide enough for 
steering through the road works 
comfortably  
0.0 4.0 4.0 2.0 14.0 76.0 4.54 
Construction vehicles are  
considerate and give the right of 
way to motorists  
0.0 2.0 10.0 6.0 22.0 60.0 4.28 
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= 4.28) The positive and friendly attitude of plant drivers contributes greatly to the smooth 
flow of traffic and reduces frustration and road rage that might be associated with a project. 
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4.5 Speed analysis 
 
Table 4.5: Interpretation of speed measurement 
Mean 74.3 
Minimum 54 
Maximum 123 
Count 616 
 
Table 4.6: Analysis of speed measurement 
Speed Percentage Number of vehicles 
> 50 ≤ 60 km/h 11.4 70 
> 60 ≤ 70 km/h 35.2 217 
> 70 ≤ 80 km/h 22.7% 140 
> 80 ≤ 90 km/h 15.9% 98 
> 90 ≤ 100 km/h 10.2% 63 
> 100 ≤ 110 km/h 3.1% 19 
> 110 ≤ 120 km/h 1.3% 8 
> 120 ≤ 130 km/h 0.2% 1 
Total  
 
616 
 
Tables 4.5 and Table 4.6 above show the speed of vehicles as they approached the speed 
measuring device. It should be noted that the speed restriction in the speed measuring zone 
was 60 km/h. It is noted that 88.6% of the vehicles measured exceeded the speed limit.  
70/616 (11.4%) Motorists were recorded at speeds that range between > 50 ≤ 60 km/h, which 
is the most desired range as the speed limit was set at 60 km/h. 
It is noted the highest number of motorists, namely 217/616 (35.2%) were driving at speeds in 
the range of > 60 ≤ 70 km/h.  
140/616 (22.7%) motorists were driving at speeds in the range of > 70 ≤ 80 km/h. 
Thirdly, 98/616 (15.9%) motorists were noted to be driving at speeds in the range of > 80 ≤ 
90 km/h. 
It is noted that 63/616 (102 of motorists were recorded driving at speeds in the range of > 90 
≤ 100 km/h.  
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It is noted that 19/616 (3.1%) motorists were recorded driving at speeds in the range of > 100 
≤ 110 km/h. 
It is noted that 8/616 (1.3%) motorists were driving at speeds in the range of > 110 ≤ 120 
km/h.  
Only 1/616 (0.2%) motorist was recorded in the range > 120 ≤ 130 km/h, which is double the 
speed limit through the work zone. 
It is noted that the majority of motorists traveling through the work zone were traveling 
between the ranges of > 60 ≤ 70 km/h (35.2%) and > 70 ≤ 80 km/h 140 (22.7%).  
The mean speed was 74 km/h, with the lowest speed being 54 km/h and the highest speed 
being 123 km/h. 
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CHAPTER 5 
 
TESTING OF HYPOTHESES 
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5 Testing of hypotheses 
 
The review of related literature and the findings obtained from the descriptive survey were 
used to test the hypotheses. 
 
  Table 5.1 Statements related to Hypothesis 1 in the first study  
 
5.1 Hypothesis 1 
Hypothesis 1: Inadequate separation of traffic and work zones results in workers being struck 
by passing vehicles.  
 
This hypothesis is partially supported by the following statements: 
 
 
 
 
Study  Statement  MS Supported 
First exploratory study  Delineators held in place with stones could escalate the risk for 
workers and motorists  
3.82 Yes  
Traffic accommodation drawings / layouts are approved by the  
engineer prior to commencing work  
3.62 Yes  
Workers on road works are adequately aware of what traffic 
accommodation is  
3.21 Yes  
Plastic new jersey barriers are adequate to protect workers 
from plant and passing traffic  
3.18 Yes  
Second exploratory 
study 
Workers working adjacent to passing traffic are the most 
vulnerable  
3.87 Yes  
Employers separate workers and traffic with adequate 
separation barriers based on risk not budget 
3.16 Yes  
Motorists adhere to the speed limit when passing by workers 
in the work zone 
3.06 Yes  
Motorists are aware of risk to road workers and slow down   
through the work zone    
2.56  No 
Third study exploratory 
study 
Road signage is clear and easy to understand 4.94 Yes  
Deviations are clear to understand and easy to steer through 4.56 Yes  
Road works activities cause build-up of traffic that leads to 
driver frustration  
4.36 Yes  
Lanes are wide enough for steering through the road works 
comfortably  
4.54 Yes  
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5.1.1  Hypothesis 1 result  
 
Testing of hypothesis 1 consisted of 12 related statements. Given that 11 MSs > 3.00, with 
only 1 MS ≤ 3.00, the hypothesis is deemed supportive. The secondary data as recorded 
below further supports this hypothesis. 
5.1.2 Secondary data  
 
According to Sinclair (2010), the most prominent cases of accidents within road construction 
internationally are caused by limited space in the work zone and inadequate barriers between 
workers and traffic.  
 
Further contributors to accidents in the work zone are overloading, unroadworthy vehicles, 
drunk and reckless driving and a lack of signage and barriers at traffic control points (Clark, 
2015). Speed increases the force of impact and could render the protection barriers inadequate 
to protect workers (Sinclair, 2010). 
 
Table 5.2 Statements related to Hypothesis 2   
 
Study  Statement  MS Supported 
First exploratory 
study 
Delineators held in place with stones could escalate the risk for 
workers and motorists  
3.82 Yes  
Signage is sufficient to slow passing traffic down before passing 
through road works  
3.66 Yes  
Traffic accommodation drawings / layouts are approved by the  
engineer prior to commencing work  
3.62 Yes  
‘Stop n Go’ facilities are adequately manned and direct traffic 
effectively 
3.58 Yes  
‘Stop n Go’ operators have effective communication systems to 
advise about vehicles in between points 
2.95  Not 
The traffic controllers move to the back of every car that stops at 
the ‘Stop n Go’ to warn approaching vehicles 
2.48  Not 
Second exploratory 
study 
Placing rumble strips through the work zone would assist to reduce 
the speed of motorist  
3.81 Yes  
Motorists adhere to the speed limit when passing by workers in the 
work zone 
3.06 Yes  
Motorists understand signage and react to the advance warning 
signs to slow down 
2.80  Not 
Third exploratory 
study  
Road signage is clear and easy to understand 4.94 Yes  
Deviations are clear to understand and easy to steer through 4.56 Yes  
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5.2  Hypothesis 2 
 
Hypothesis 2: Poor work zone layout results in motor vehicle accidents. 
 
 
This hypothesis is partially supported by the following statements: 
 
5.2.1 Hypothesis 2 result 
 
 
Given that 8 statements have MSs > 3.00, and only 3 statements have MSs of ≤ 3.00, the 
hypothesis is deemed supported. The secondary data as recorded below further supports the 
hypothesis. 
 
5.2.1 Secondary data  
 
Table 5.2.1 Data related to Hypothesis 2   
 
 
Year  Number of 
Accidents 
Fatal 
Accidents 
Permanent 
Disabilities  
MVA-2014 799 26 31 
MVA-2013 1 061 40  87 
MVA-2012 1 013 42  98 
MVA-2011 963 25 67 
MVA-2010 989 63  70 
MVA-2009 950 31 52 
MVA-2008 910 30 25 
MVA-2007 871 30 39 
MVA-2006 629 34  29 
MVA-2005 674 26 22 
MVA-2004 624 27 26 
Total  7409 374 546 
 
According to the statistics displayed in Table 2.2 above, the number of accidents which took 
place in the construction industry in South Africa between 2004 and 2014 totalled 7 409. Of 
those, 546 were disabling injuries and 374 were fatalities that occurred within the construction 
industry. It can be noted that the years 2012 and 2013 experienced the highest accidents, as 
well as the highest fatalities. 
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5.3  Hypothesis 3 
 
Hypothesis 3: Inadequate separation of workers from construction plant results in workers 
being struck by construction plant. 
 
This hypothesis is partially supported by the following statements: 
 
Table 5.3 Statements related to Hypothesis 3   
 
 
5.3.1  Hypothesis 3 result 
 
The primary data suggests a supportive stance on the elements contributing to worker safety 
stemming from the separation of vehicles and workers and the complex elements and 
relationships contained therein. There were 10 statements related to the hypothesis, and given 
that 10 of the statements have MSs > 3.00 the hypothesis is deemed supportive. The 
secondary data as recorded below further supports the hypothesis. 
 
 
Study  Statement  MS Supported 
First exploratory 
study 
Plant operators are trained to be careful and mindful of 
workers within the work zone 
3.53 Yes  
Traffic controllers are clearly visible to plant and passing 
traffic  
3.42 Yes  
Plant operators obey road signage and slow down when 
entering work zones 
3.21 Yes  
Plastic new jersey barriers are adequate to protect workers 
from plant and passing traffic  
3.18 Yes  
Second exploratory 
study 
Plant operators are trained and are mindful of workers  4.26 Yes  
Plant operators obey road signage and slow down when 
entering work zones 
4.24 Yes  
Plant on site is in good condition with adequate warning 
devices 
3.96 Yes  
The use of mobile phones should not be allowed within the 
road works area  
3.72 Yes  
Third exploratory 
study 
Lanes are wide enough for steering through the road works 
comfortably  
4.54 Yes  
Construction vehicles are considerate and give right of way to 
motorists  
4.28 Yes  
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5.3.2  Secondary data 
 
      Abdullah and Wern (2010) note the top five categories of fatalities in the construction 
industry as being: falls, electrocutions, vehicle rollovers, personnel run over by vehicles and 
excavation cave-ins. 
 
Table 5.4: Statements related to Hypothesis 4 in the first study  
 
  
5.4    Hypothesis 4  
 
Hypothesis 4: Inadequate communication results in confusion occurring during traffic control 
 
This hypothesis is partially supported by the following statements: 
 
Study  Statement  MS Supported 
First exploratory study Road accidents occur due to passing traffic ignoring speed 
reducing signage  
3.91 Yes  
Signage is sufficient to slow traffic down before passing 
through road works  
3.66 Yes  
Traffic accommodation drawings / layouts are approved by the  
engineer prior to commencing work  
3.62 Yes  
Traffic controllers are placed at entrances and side roads within 
‘Stop n Gos’ to direct traffic 
3.48 Yes  
Traffic controllers are adequately trained to manage traffic  3.04 Yes  
‘Stop n Go’ operators have effective communication systems 
to advise about vehicles in between  
2.95  Not 
The traffic controllers move to the back of every car that stops 
at the ‘Stop n Go’ to warn approaching vehicles 
2.48  Not 
Second exploratory 
study 
Law enforcement should assist contractors to reduce the speed 
of motorists through the work zone 
4.41 Yes  
Motorists adhere to the speed limit when passing by workers in 
the work zone 
3.06 Yes  
Motorists understand signage and react to the advance warning 
signs to slow down 
2.80  Not 
Third exploratory study Road signage is clear and easy to understand 4.94 Yes  
Deviations are clear to understand and easy to steer through 4.56 Yes  
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5.4.1  Hypothesis 4 result 
 
 
Of the 12 statements related to the hypothesis, 9 have MSs > 3.00, and only 3 MSs are ≤ 3.00. 
Thus, the hypothesis is deemed supported. The secondary data as recorded below adds further 
credence to this hypothesis. 
 
5.4.2 Secondary data  
 
Incorrectly placed signs or too many signs can cause confusion for drivers and increase the 
risk to workers within the work zone, as stated by Holder, Moss and Ridenour (2014). Savill 
(2014) in turn maintains that poor signage is a major attributor to increased accidents on 
South African roads. 
 
According to Savill (2014), awarding contracts and tenders to unskilled or un-registered firms 
contributes to confusion as road users are unable to read signs after they have weathered, 
during bad weather, at night and because of poor quality as these contractors usually use 
signage which is sub-standard. 
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6  SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
6.1  Summary of salient findings  
 
The summary of the findings has preceded this chapter, which now focuses on the 
recommendations that emanate from the conclusions drawn from the data. These are now 
discussed below. 
 
6.1.1 Workers are struck by passing vehicles 
 
The study indicates that workers are aware of the risks associated with working in a road 
construction work zone and that traffic accommodation is important for their safety in the 
work zone. While workers believe barriers are sufficient protection from vehicles, they feel 
that road users are not aware of the risks to workers in the work zone therefore do not slow 
down when passing through. 
 
6.1.2  Construction workers are struck by construction plant  
 
With regards to various hazards when working around construction plant, respondents are 
aware: 
• Of the risk of placing stones on delineators; 
• That signage alone is not sufficient to slow motorist down, and 
• That communication between the points at a Stop and Go is not insufficient. 
 
6.1.3 Construction workers operating construction plant  
 
Respondents believe that: 
• Plant operators are skilled, fit and mindful of fellow workers; 
• Plant operators are killing workers due to hampered visibility;  
• Plant is largely mechanically sound and adequately equipped with warning devices, and  
• Mobile phones distract workers and should not be used in the work zone. 
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6.1.4    Confusion occurs during traffic control  
 
According to respondents: 
 
• Road users do not respond to advance warning signs;  
• Motorists understand signage well, but do not respond to speed reducing signage;  
• Signage alone will not slow motorists down;  
• Signage in poor condition could increase the risk of accidents, and 
• The competency of the contractor employed for the responsibility of traffic 
accommodation can influence the site safety. 
6.1.5 Secondary sources  
 
The literature study found that more international than South African literature was available 
with regard to risks and the general lack of attention to traffic accommodation within the road 
construction industry.  
 
6.2 Conclusions  
 
The conclusions below are presented in relation to the salient findings above: 
 
• It can be concluded that the planning of the work zone layout is important for the 
health and safety of workers working within the work zone; 
• The public is not concerned with the safety of workers in the work zone; 
• Work zone H&S is a concern that requires more attention to reduce the risk of injury 
to workers within the work zone; 
• All-round visibility for plant operators is a major concern as the size of the machine 
creates many blind spots; 
• The use of mobile phones in work zones distracts workers and places them at risk 
when working alongside passing traffic and construction plant; 
• Signage alone is not sufficient to slow road users down to the recommended speed 
before passing through the work zone, and  
• Motorists do not perceive the risk within a work zone and become complacent to the 
risk and so in general there is a lack of risk perception while driving through the work 
zone. 
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6.3 Recommendations 
 
The following recommendations are thus made: 
 
• The public needs to be educated as to the risk associated with speeding through a work 
zone; 
• Sensors and cameras must be installed on the rear and side panels of construction plant 
for operators to have all round vision; 
• The use of mobile phones must be banned or a mobile phone booth must be erected 
for workers to use when needing to use a mobile phone, and  
• It is recommended that electronic speed measuring devices be placed prior to the work 
zone to make road users aware of the speed required in the work zone and reduced in 
stages in relation to the speed limit. 
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First exploratory study 
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TRAFFIC SAFETY DURING ROAD CONSTRUCTION AND ROUTINE 
MAINTENANCE 
1. On a scale of 1 (Strongly disagree) to 5 (Strongly agree), to what extent do you concur 
with the following statements (please note the ‘unsure’ option)? 
 
 
Statement 
U
n
su
re
 Strongly disagree-Strongly agree 
  
1 
 
2 
 
3 
 
4 
 
5 
1.1 Workers on road works are adequately 
aware of what traffic accommodation is  
U 1 2 3 4 5 
1.2 Traffic controllers are adequately trained 
to manage traffic  
U 1 2 3 4 5 
1.3 Signage is sufficient to passing traffic 
down before passing through road works  
U 1 2 3 4 5 
1.4 Plastic new jersey barriers are adequate to 
protect workers from plant and passing 
traffic  
U 1 2 3 4 5 
1.5 Delineators held in place with stones 
could escalate the risk for workers and 
motorist  
U 1 2 3 4 5 
1.6 Traffic controllers are clearly visible to 
plant and passing traffic  
U 1 2 3 4 5 
1.7 A Traffic accommodation officer is 
appointed and always available  
U 1 2 3 4 5 
1.8 Traffic accommodation is regarded as 
very important for the protection of 
workers   
U 1 2 3 4 5 
1.9 Traffic accommodation drawings / 
layouts are approved by the a engineer  
prior to commencing work  
U 1 2 3 4 5 
1.10 Reflective protection wear makes road 
workers more visible to plant and passing 
traffic  
U 1 2 3 4 5 
1.11 Plant operators are trained to be careful 
and mindful of workers within the work 
zone 
U 1 2 3 4 5 
1.12 Plant operators obey road signage and 
slow down when entering work zones 
U 1 2 3 4 5 
1.13 Traffic controllers are allowed to 
communicate (private calls) on their 
mobile phones during working times   
U 1 2 3 4 5 
1.14 Passing traffic tends to ignore road 
signage and speeds through work zones    
U 1 2 3 4 5 
1.15 ‘Stop n Go’ facilities are adequately 
manned and direct traffic effectively 
U 1 2 3 4 5 
1.16 ‘Stop n Go’ operators have effective 
communication systems to advise about 
vehicles in between  
U 1 2 3 4 5 
1.17 The traffic controllers move to the back of 
every car that stops at the ‘Stop n Go’ to 
warn approaching vehicles 
U 1 2 3 4 5 
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1.18 Traffic controllers are placed at entrances 
and side roads within ‘Stop n Go’s to 
direct traffic 
U 1 2 3 4 5 
1.19 Road accidents occur due to passing 
traffic ignoring speed reducing signage  
U 1 2 3 4 5 
1.20 Additional measures such as rumble strips 
or speed bumps could assist to reduce 
passing traffic’s speed  
U 1 2 3 4 5 
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2. Do you have any comments in general regarding the management of traffic, to protect 
workers during road construction and routine maintenance? 
 
 
 
 
 
 
Please record your details below to facilitate contacting you, in the event that a query 
should arise. 
Please note that the data provided in this questionnaire will be treated in the 
strictest confidence. 
 
NAME:   PHONE: (          ) 
     
ORGANISATION:   FAX: (          ) 
     
ADDRESS:   MOBIL
E: 
 
      
   E-
MAIL: 
 
     
 
© Shaun Norris 
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Appendix B 
Second exploratory study 
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TRAFFIC SAFETY DURING ROAD CONSTRUCTION AND ROUTINE 
MAINTENANCE  
3.  On a scale of 1 (Strongly disagree) to 5 (Strongly agree), to what extent do you concur 
with the following statements (please note the ‘unsure’ option)? 
 
 
Statement  
U
n
su
re
 Strongly disagree-Strongly 
agree 
  
1 
 
2 
 
3 
 
4 
 
5 
1.1 Motorists are aware of risk to road 
workers and slows down through the 
work zone    
U 1 2 3 4 5 
1.2 Motorists understand signage and react 
to the advance warning signs to slow 
down 
U 1 2 3 4 5 
1.3 Motorists tend to only slow down when 
entering the transition area (just before 
road works start)  
U 1 2 3 4 5 
1.4 Motorists adhere to the speed limit when 
passing by workers in the work zone 
U 1 2 3 4 5 
1.5 Workers working adjacent to passing 
traffic are the most vulnerable  
U 1 2 3 4 5 
1.6 Placing rumble strips through the work 
zone would assist to reduce the speed of 
motorists  
U 1 2 3 4 5 
1.7 Law enforcement should assist 
contractors to reduce  the speed of 
motorists  through the work zone 
U 1 2 3 4 5 
1.8 Motorists will only slow down 
sufficiently if threatened with speeding 
fines  
U 1 2 3 4 5 
1.9 Employers separate workers and traffic 
with adequate separation barriers based 
on risk not budget 
U 1 2 3 4 5 
1.10 Plant on site is in good condition with 
adequate warning devices 
U 1 2 3 4 5 
1.11 Plant operators are trained and are 
mindful of workers  
U 1 2 3 4 5 
1.12 The use of mobile phones should not be 
allowed within the roadworks area  
U 1 2 3 4 5 
1.13 Plant operators obey road signage and 
slow down when entering work zones 
U 1 2 3 4 5 
1.14 All plant operators must undergo annual 
medical examinations  
U 1 2 3 4 5 
1.15 It is acceptable to use a TLB or 
Excavator as a lifting device without 
having the machine load tested  
U 1 2 3 4 5 
1.16 Mature plant operators are less likely to 
take risks than their younger counterparts 
U 1 2 3 4 5 
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1.17 Completing daily plant inspection checks 
can minimize plant breakdowns, 
incidents and accidents  
U 1 2 3 4 5 
1.18 Plant operators should undergo regular 
alcohol and drug testing  
U 1 2 3 4 5 
        
 
 
          
4. Do you have any comments in general regarding the management of traffic, to protect 
workers during road construction and routine maintenance? 
 
 
 
 
Please record your details below to facilitate contacting you, in the event that a query 
should arise. 
Please note that the data provided in this questionnaire will be treated in the 
strictest confidence. 
 
NAME:    phone  (          ) 
     
ORGANISATION
: 
  Mobile  (          ) 
 
© Shaun Norris    25 April 2014 
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Appendix C 
Road user’s perspective of the work zone lay out 
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ROAD USERS’ PERSPECTIVES OF TRAFFIC ACCOMMODATION DURING 
ROAD CONSTRUCTION AND ROUTINE MAINTENANCE  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 On a scale of 1 (Strongly disagree) to 5 (Strongly agree), to what extent do you 
concur with the following statements (please note the ‘unsure’ option)? 
 
Statement 
U
n
su
re
 Strongly 
disagree…………Strongly agree 
  
1 
 
2 
 
3 
 
4 
 
5 
1.1 Road signage is clear and easy to 
understand 
U 1 2 3 4 5 
1.2 Lanes are wide enough for steering 
through the road works comfortably  
U 1 2 3 4 5 
1.3 Deviations clear to understand and easy to 
steer through 
U 1 2 3 4 5 
1.4 Construction vehicles are considerate and 
give the right of way to motorists  
U 1 2 3 4 5 
1.5 Road works activities cause build-up of 
traffic that leads to driver frustration  
U 1 2 3 4 5 
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Appendix D 
Covering Letter to H&S Managers 
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 2nd May 2015 
 
Attention: The MD / Managing Member / Owner                         
 
Dear Madam / Sir         
 
Re: Workers safety within the work zone  
 
As part of the NMMU’s MSc (Masters) (Construction Management), students are required to 
undertake a research study and submit a Treatise based upon it. 
 
The accompanying survey ‘Construction workers are struck by vehicles in road construction 
and routing maintenance activities’ is part of a study to determine the risk road workers and 
road users are exposed to working within the work zone.  
 
The sample strata for the study include road builders, contractors within the Eastern Cape. 
Please note that your confidentiality is guaranteed and the questionnaire should not take 
more than ten (10) minutes of your time to complete.  We would be grateful if you would 
endeavour to complete the questionnaire and return it by the 30 November 2015 to: 
 
23 Van Plettenberg street 
Kabega Park  
Port Elizabeth                                                                              
6025           
 
Att:  Shaun Norris  
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or by e-mail to: shaun@occumed.co.za  
 
Should you have any queries please feel free to contact me at: 
 
0712880324   
 
 
Thank you in anticipation of your response. 
 
Shaun Norris  
MSc (Construction Studies) 
 
 
 
 
 
 
 
